One of the smoking risk factors influencing nicotine dependency may be human personality; however, few studies have examined the association between Akiskal's affective temperaments and smoking in adults. Our study aims to evaluate the associations between nicotine dependence and affective temperaments using the TEMPS-A.
Background
Smoking causes severe health impairment and death. Personality may be one of the factors influencing nicotine dependency.
In a meta-analysis, Munafó, Zetteler and Clark (2007) revealed that increased extraversion and increased neuroticism (derived from Eysenck's theory of personality) are associated with an increased likelihood of smoking. Hakulinen et al. (2015) confirmed, in a meta-analysis, that current smoking is associated with higher extraversion, higher neuroticism and lower conscientiousness. According to McChargue, Cohen and Werth-Cook (2004) , positive and negative moods may predict cigarette dependence, and neuroticism partially mediates the relationship between positive mood and cigarette dependence. Cheng and Furnham (2016) showed that extraversion, conscientiousness and openness, three of the Big Five personality traits, were significant predictors of current smoking status in adults (user or non-user). However, Kleinjan et al. (2012) showed that neuroticism and extraversion did not independently predict nicotine dependence, while exposure to smoking in the social environment posed a risk for the initial development of nicotine dependence.
Suresh Kumar, Vigneswaran, Divya Merciline and Aparna Priyamvada (2013) demonstrated that smokers scored highest for novelty seeking, reward dependence and persistence, and lower on harm avoidance, than non-smokers did, in Cloninger's psychobiological model of personality dimensions (see also Etter, 2010) . Rezwanfard, Ekhtiari, Mokri, Djavid and Kaviani (2010) and Bloom, Matsko and Cimino (2014) detected a significant positive relationship between impulsivity and cigarette smoking. Other studies revealed a strong association between smoking and mental disorders, such as schizophrenia, depression and anxiety (Holma, Holma, Melartin, Ketokivi, & Isometsä, 2013; Lyvers, Carlopio, Bothma, & Edwards, 2013; Rondina, Gorayeb, & Botelho, 2007; Singh, Singh, & Singh, 2011; Talati et al., 2013) . McChargue et al. (2011) hypothesised that a high level of impulsivity, as a trait, may moderate the relationship between rumination and the number of major depressive episodes among cigarette smokers.
Few studies have examined the association between affective temperaments and smoking in adults.
The five affective temperament types (depressive, cyclothymic, hyperthymic, irritable and anxious) play a definitive role in determining a predisposition to affective disorders DeGeorge, Walsh, Barrantes-Vidal, & Kwapil, 2014 ). Akiskal's affective temperaments overlap with the Five Factor model of personality (Blӧink, Briegera, Akiskal, & Marneros, 2005; Kwapil et al., 2013) and with Cloninger's model (Cloninger, 2000; Harnic et al., 2013; Ristić-Ignjatović et al., 2014; Rózsa et al., 2008) .
The concept of affective temperaments is clinically useful in mood disorders and in patients with rheumatoid arthritis (Rezvani et al., 2014) , obesity (Amann et al., 2009) , HIV ) and alcohol and/or opiate dependence (Khazaal et al., 2013) . Bisol, Soldado, Albuquerque, Lorenzi and Lara (2010) found that smoking was more frequent in people with cyclothymic and irritable temperaments and less frequent in people with depressive and hyperthymic temperaments. Anxious temperament was not associated with being a smoker.
Cigarette smoking is a prevalent addiction among individuals with bipolar disorder (Heffner, Strawn, DelBello, Strakowski, & Anthenelli, 2011) , who are often characterised by cyclothymic temperament (Rovai et al., 2013) . As irritable temperament is associated with impulsiveness, it may be considered a risk factor for smoking. Eory et al. (2015) demonstrated that an irritable temperament in adult primary care patients was a predictor of smoking initiation in females, whereas a depressive temperament predicted smoking maintenance in males. Mombach, de Souza Brito, Padoin, Casagrande and Mottin (2016) reported an association between nicotine-dependent bariatric surgery candidates and anxious temperaments.
The aim of our cross-sectional study was to explore the differences between self-declared nicotine-dependent and non-nicotine-dependent individuals in affective temperaments, as assessed with the Temperament Evaluation of Memphis, Pisa, Paris and San DiegoAutoquestionnaire (TEMPS-A) in a Polish non-clinical population. We were interested only in people who subjectively considered themselves addicted or not addicted to nicotine. Because there may have been differences in affective temperaments between males and females, we also took gender differences into account. In contrast to many other studies, our study was conducted among nonclinical participants representing the general adult male and female population.
Based on the data from other studies, we expected that high levels of unstable, externalised affective temperaments (cyclothymic and irritable) would be observed in nicotine-dependent individuals when compared to non-nicotine-dependent individuals, regardless of sex.
ParticiPants and Procedure

ParticiPants
The sample consisted of 678 healthy Caucasian adults (441 females and 237 males) recruited from a non-clinical population. Participants were aged between 17 and 69 years (M = 30.72 years, SD = 9.66 years). The study was part of a large research project volume 4(3), 6 into personality. Participants were recruited directly by the psychologists, who contacted students of various faculties, their colleagues, friends, parents and, in the case of working students, their co-workers. All participants were asked whether they had any addictions, and those who declared nicotine dependence were classified as such. Participants were not asked how many cigarettes they typically smoked. Those who indicated any other addiction were excluded from the analysis. The subgroup of self-declared nicotine-dependent individuals comprised 134 subjects, including 89 females and 45 males. The non-nicotine dependent subgroup consisted of 544 subjects, including 352 females and 192 males. Table 1 shows the demographic characteristics of both groups.
The study was anonymous, and participation was voluntary. Informed consent was obtained from all participants before they joined the study, and the participants did not receive compensation. The research project was accepted by the local Ethics Commission at the Faculty of Psychology, University of Warsaw. Table 1 shows that females outnumbered males nearly twofold in both groups.
The groups were not symmetrical in educational level [χ 2 (2) = 36.31, p < .001].
Measures
We used the Polish version of the TEMPS-A to assess affective temperaments (Borkowska et al., 2010) . TEMPS-A is a self-reporting instrument comprising 110 items (109 for males) with a yes/no response format (Akiskal, Akiskal, Haykal, Manning, & Connor, 2005; Dembińska-Krajewska & Rybakowski, 2014) . TEMPS-A comprises five scales (Cronbach's α for the Polish version are given in parentheses): depressive (α = .70), cyclothymic (α = .77), hyperthymic (α = .75), irritable (α = .76) and anxious (α = .83). The score for each scale was calculated using the mathematical equation: the sum of the score of the variables in each category divided by the number of variables (21 for each of the first four categories of temperaments, and 26 for the last category).
statistical analysis
The statistical analysis was performed using SPSS Statistics version 22.0 (IBM Corp., 2013). We have reported descriptive statistics, such as the means and standard deviations of the main variables. Since the compared groups were not equinumerous, the Mann-Whitney U test was used to verify the significance of differences between the nicotine-dependent and non-nicotine-dependent individuals, as well as between males and females in both groups.
results
The mean results and standard deviations for affective temperaments for the nicotine-dependent and non-nicotine-dependent groups are shown in Table 2 .
As shown in Table 2 , cyclothymic, irritable and anxious temperaments were more prevalent in nicotine-dependent individuals than in non-nicotine-dependent subjects. No significant differences between depressive and hyperthymic temperaments were found among the two groups. Table 3 compares the basic descriptive statistics for males and females in both groups.
As the data in Table 3 show, the number of individuals with anxious temperaments was higher among nicotine-dependent females than it was among males. No significant differences were found for the other affective temperaments between the males and females.
Among the non-nicotine-dependent individuals, more depressive, cyclothymic and anxious temperaments were found in females than in males, and more hyperthymic temperaments were observed in males than in females. No significant gender difference was found in irritable temperament in this group.
discussion
This study focused on affective temperaments in nicotine-dependent and non-nicotine-dependent in- dividuals. The results supported the hypothesis that nicotine-dependent individuals would score higher for cyclothymic and irritable temperaments than non-nicotine-dependent individuals would, in agreement with Bisol et al. (2010) . As demonstrated by Walsh, Brown, Barrantes-Vidal and Kwapil (2013) , cyclothymic and irritable temperaments may have the most maladaptive consequences in daily life, ranging from a high positive correlation with negative affect and elevated stress reactivity to engagement in risky behaviours. Unseld et al. (2012) showed that cyclothymic and highly irritable temperaments serve as predictors of self-reported nicotine dependence in young adults. According to Rovai et al. (2013) , cyclothymic temperament includes rapid fluctuations in mood and emotional instability, while irritable temperament includes difficulties in interpersonal relationships. Both temperaments are related to mood, anxiety and substance use disorders. Caldirola et al. (2013) showed that nicotine use may enhance cognitive functioning (verbal memory and working memory) Note. ND -nicotine-dependent, NND -non-nicotine-dependent, Z -value for the Mann-Whitney U-test; ***p < .001; *p < .05. Note. ND -nicotine-dependent, NND -non-nicotine-dependent, Z -value for the Mann-Whitney U-test, ***p < .001, *p < .05.
Table 2 Mean and standard deviation comparisons for affective temperaments in the nicotine-dependent and non-nicotine-dependent groups
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in patients with mood disorders, suggesting that smoking may be a form of cognitive self-medication that mediates the association between smoking and mood disorders. A somewhat surprising result of our study was that anxious temperaments were more prevalent in nicotine-dependent individuals than non-nicotine-dependents. However, the result was not statistically significant. The association between anxiety and smoking is complex. As suggested by Etter, Pélissolo, Pomerleau and De Saint-Hilare (2003) , high levels of Cloninger's harm avoidance (equivalent to anxious temperament) could predict smoking in people who seek the anxiolytic effects of smoking. Smokers often report that cigarettes alleviate feelings of stress; however, tobacco use does not reduce stress and may even increase stress (Parrot, 1999 ; see also Kassel, Stroud, & Paronis, 2003; Moylan, Jacka, Pasco, & Berk, 2012) . Nevertheless, Moylan et al. (2013) showed that cigarette smoking may influence symptoms of anxiety and anxiety disorders through complex biological mechanisms, including neurotransmitters.
With regard to gender differences in affective temperaments, the results obtained from the non-nicotine-dependent group were in line with the tendencies of the general population. The females exhibited more depressive, cyclothymic and anxious temperaments than the males did, whereas the males exhibited more hyperthymic temperaments than the females did. No significant difference was found between the genders for irritable temperament (see also Blӧink et al., 2005; Borkowska et al., 2010; Oniszczenko, Stanisławiak, Dembińska-Krajewska, & Rybakowski, 2016; Vázquez, Tondo, Mazzarini, & Gonda, 2012) .
In the nicotine-dependent group, only the anxious temperament trait differed between females and males; females scored higher than males did on the anxious temperament scale. No significant difference was found with regard to the other affective temperaments between males and females in the nicotine-dependent group. This result was inconsistent with other studies which demonstrated that, in the general population, anxious temperaments are not associated with being a smoker (Bisol et al., 2010; Unseld et al., 2012) . By contrast, Castro, Oliveira, Araujo and Pedroso (2008) claimed that females with severe nicotine dependence have more symptoms of anxiety and depression, while only heavy male smokers showed higher levels of anxiety. Our result suggests that an anxious temperament may be a significant predictor of nicotine dependence in females. Women, being more anxious than men, may be highly motivated to smoke in response to anxiety-related distress as a way of coping with such affective disturbances (see Zvolensky, Schmidt, & Stewart, 2003) .
This study has limitations. Our nicotine-dependence assessment was based solely on self-reports, and no additional tests were performed. Participants were not asked about the number of cigarettes they typically smoked. We did not control for the mental health status of participants, and females were over-represented in the study group. The nicotine-dependent and non-nicotine-dependent groups were not symmetrical in terms of educational level, and the cross-sectional design of the study limits causal interpretations.
conclusions
Our results support the hypothesis that affective, cyclothymic and irritable temperaments in both genders and anxious temperaments in females are predictors of nicotine dependence in adults in the general population. The assessment of these temperament traits may be useful for clinical psychologists and psychiatrists to help smokers decide to stop smoking.
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